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TYPE APPROVAL CERTIACATE OF BALLAST WATER MANAGENVENT SYSTEM
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This is to certify that the Ballast Water Management System l|isted below has been examined and tested in

accordance with the requirements of the specifications contained in the Guidelines contained in IMO resolution

MEPC 174(58). This certificate is valid only for the Ballast Water Management System referred to below.

Mutgy sxeldu|e] =Xt

Ballast Water Management System supplied by _ KWANG SAN Co., LTD. Republic of Korea

4l Y pUgy

Under type and mode! designation BioViolet™-500

and incorporating:

Metg g2l el M=kt

Bal last Water Management System manufactured by _ KWANG SAN Co., LTD. Republic of Korea

aH| Y FETHHS =t

to equipment/assembly drawing No. See the Supplement to the Certificate date 15 Apr. 2015

7|E} Zd|o| H =X}

Other equipment manufactured by

] 2 =R THHS =t

to equipment/assembly drawing No. date

H2Ax2 8

Treatment Rated Capacity 500 m'/h
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CIAIEAIE MOl HAISCIAEZAIE TN AHZS MEZAL Alo| HAISofoF BUCh B, HAISQIE
20

M7t BF FEe &olof 7| =M 2= dctd O HASABSM T HMEEofof gt

A copy of this Type Approval Certificate, should be carried on board a vessel fitted with this Ballast
Water Management System at all times. A reference to the test protocol and a copy of the test results
should be available for inspection on board the vessel. |f the Type Approval Certificate is issued based
on approval by another Administration, reference to that Type Approval Certificate shall be made.

SeHE =HE o] BMe FEof 7|&50 A& CH.
Limiting Conditions imposed are described in the appendix to this document.
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Official stamp Signed.
=2
Administration of. Ministry of Oceans and Fisheries
e
Dated this day of. 15 Apr. 2015
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SUPPLEMENT TO THE TYPE APPROVAL CERTIFICATE OF BALLAST WATER MANAGEMENT SYSTEM

s H S 2015-7
Certificate No. 2015-7
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Test results and details of land and shipboard tests conducted on the ballast water management system in
accordance with IMO Resolution MEPC.174(58) .
1. A"II:H-_u.#oi I.{ElA-luIOI 6:{A|

Ballast Water Management System, Type: _Filter + UV

dHAMe &Y ,

Treatment rated capacity: 500 m*/h

A Z= AL

Manufactured by _ KWANG SAN Co., Ltd. Republic of Korea
2. EMERo BF

The Active Substance

Not Application

2.1 BUEFl oy B

S Aol B D mAFE)
S ncex/Maximum radiation dosagex: Not Determined

2.2 GHEHS) Hx| ABEHEE W GAS] AT Hx| EAIE)

Minimum dosage of the Active Substance/Minimum radiation dosage*: _ 45 mW/ar®

w

B =8 |
Substance for Neutralization of the Active Substance _ Not Application
4. HfEA| = TRO ST (£ UV 2HAo] A HISA| A2 5 2HQ|)
Maximum Al lowable Discharge Concentration of TROx/Permitted range of radiation dosage* at discharge : =45 mW/arf

4.1 7|E}F ALSE2E (Sl AT
Substances for any other use
5. sl sl 2F U Idx Hel i -
Permitted range of temperature and sallplﬁy,qgiﬁeggéia '31Iet Not Determined
6. SAMAE Zol ok “f‘w:d‘ ¥,
Summary of the Iand based test results Elzgvvhzh;:::g
6.1 Al&o| == SASQAAFHT| 2

Organlzatlon conducting the test _ Korea Marine EQU|pment Research Institute (KOMERI)
6.2 AIEE MulgssHa(du|o HAXZES

Treatment rated capacity of Ballast Water Management System tested : 250 m3/h
6.3 AEAl 22 2 HE HEY

Range of temperature and salinity of test water 12.91 ~ 25.31 C / 18.24 ~ 34.40 PSU
6.4 AlZdn} @of

Summary of the |and based test results

6.4.1 D9 =AH
Condition of High Salinity: ( 32.02 ~ 34.40 PSU )

=l = DO| X 2| 2| &
A& 2} Upt_Ee Condition Dlscharge-aentrolled Dlscharge Treated
et rosulte AR

ngn’insms {OO'H mﬁﬁmdua,s/m 168,987 | 225,000 | 124,000 | 34,611 | 101,500 | 2,450 0 0 0

(1)%5”?3?"'32205958 mo Ll,j:d?{l Euafﬂﬁ) 2133 | 2,971 | 1,181 | 532 | 1.633 | 9 2 9 0
:e'.tlzélrﬂor;thrc bacteria(cells/mL) 28,717 | 116,000 | 6,000 - TNTC | 1,300 22 350 0
Eﬂcﬁir fTchia coli(cfu/100mL) - TNTC 0 6 40 0 1 1 0
EctereEcLocci(cfu/mOmL) 10 38 0 1 2 0 0 0 0
Vi ﬁ?c&liﬁlfau}/wom) 0 0 0 0 0 0 0 0 0
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6.4.2 Mgz =A
Condition of Low Salinity : ( 18.24 ~ 20.49 PSU )

=l x7] EEEEEE EEEEE
AlEZ o} Uptake Condition Discharge Controlled Discharge Treated
Test results g | 2 [ #Ha | »@ | A | x| HF | A=W | AL
Mean Max . Min Mean Max . Min. Mean Max . Min.
50um O|A *._| ME
Organisus =50 m?lnlelduaIs/m) 162,118 | 261,000 | 93,000 | 46,865 | 80,000 | 24,500 1 1 0
10 umO|4&F 50 ymo|2Hel oAM=
Organisms 10 <50 um(ﬁlelduals/mL) 1,511 2,888 1,086 403 1,312 96 2 6 0
H5HE| 2| of
I-Eteromorphic bacterialoel [sfal) 21,352 | 80,000 9,700 39,098 | 89,200 9,200 164 1,440 10
Cf & _
Escher ichia col i(cfu/100nL) TNIC 0 2 230 0 0 0 ;
xL:rL-?,l
E?teré?occi(cfuMOOmL) - 210 0 5 20 0 1 1 0
H 22| 2 =2}
Vibrio chofera(cfu/100mL) 0 0 ¢ 0 0 . . 0 .

7. MAAIE 2T} Qo
Summary of the ship-based test results
7.1 Algo| SHE YASIAE B
Organization conducting the test : _ Korea Marine Equipment Research Institute (KOMERI)
7.2 A EHEA
Place of test :_ 1st: China Dalian(Ballasting) - Republic of Korea Busan(De-Ballasting)
2nd: Japan Wakayama(Bal lasting) - Republic of Korea Busan(De-Ballasting)

3rd: Republic of Korea Busan(Ballasting) - Japan Wakayama(De-Bal lasting)

7.3 AEE MugHESXHE|Hu|o| HAX ST
Treatment rated capacity of Ballast Water Management System tested : 250 m’/h
7.4 AMEAl 22 2 HE HEY
Range of temperature and salinity of test water 16.06 ~ 22.03 C / 30.94 ~ 34.37 PSU
7.5 A\l8ida Qo
Summary of the Ship based test results § i e Q h‘; L_

= fmaaslead 0|32 o1& EEREE
A& 2o} Uptake Condition "Discharge Control led Discharge Treated
Test Tesults B [ At | Hx [ BF | Al | #x | "z | = | =5z
Mean Max . Min. | Mean Max . Min. Mean Max . Min.
50um O|Atel '%%
Organisms;go U m{ individuals/m) 8,543 18,700 2,200 2,256 8,500 200 2 3 0
10 umO|AF 50 ymo|2tel D|M =
Organisms=10 <50 pm(individuals/mL) e 136 82 25 65 i 0 0 0
Shef| 2| of = - - - -
I-Eteromorphic bacteria(cells/mL) TNTC 6 39 0
EHxI--F}- B B _
Escﬁe;—ichia coli(cfu/100mL) = 48 2 0 0 : 0
xL
Enteroc000|(cfu/100mL) 8 4 0 N - - 1 4 0
H 22| 2Ze| 2} _ _ _
Vibrio cholera(cfu/100mL) 0 . . 0 g 0

7.6 22|3t8 2 3 =
Physical and water quality conditions

b Fel =A o|Xz| & Me|$ &
(P T ) Uptake Condition Discharge Controlled Discharge Treated
aranoter g3 | 2Hdf | 2z | "z | =Hof | Az | =@ | HH | FHx
Mean Max . Min. Mean Max . Min. Mean Max . Min.
Orl L=
Sal 1n|ty(psu) 33.03 34.37 30.94 33.23 34.21 31.83 33.29 34.45 31.36
=)
T 19.7 22.03 16.06 19.64 24 .11 15.30 19.73 24 .54 15.60

Water temp.(C)

EEo=xat

Total Suspended Solids(TSS)(mg/L)
QUXIM F7|EtA~2F

Partlculate Orgamc Carbon(POC)(mg/L)

25.50 36.00 9.50 = - - - - =

0.12 0.17 0.05 = = = = = =
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8. £9E MuEYSsHaMue THE S8

Components |ist of BWMS approved
- Filtration system, UV system, Control system

9. &d| 2 xF THHS
Equipment/assembly drawing number of KUOS0V-AS-00 , KS050N-AS-00 , KU050A-MCP-131

9.1 M=Xte| &d| Y =8 £TH H3S
Equipment/assembly drawing number of 1) UV Chamber / KUO50V-1M-00 ~ KU050V-8P-04
2) Filter / KSO50N-1H-00 ~ KSO50N-6M-02A
3) Electrical / KU050A-MCP-000 ~ KU050A-MCP-239

9.2 1 sl Fu| Y x@ TEHS

NLE Emat

Equipment/assembly drawing number of Not Application

10. H|22
Remar k

10.1 & BMc LSL2RE 52 REE
This certificate is valid for 5 years from the date of issuance of this certificate

10.2 3AX 2| EF ol&te| M2 EFol tistod U Mol HAMX|It JHsE

Several UV Chambers can be lnstglled in paral for higher flow rates.
L

10.3 5 ZME BeEsHI40 2 %g»\r%é“&‘:%fg Grgute 42 RE 19 ol BT, Ma

=
ASAE & ESEAM2 BAME LI XM2lMHE Mubol Mx[E SEE 67HE ol

B2ste zzoz wHE
This certificate has been issued under the condition that environmental test shall be
fulfilled satisfactorily within 1 year from the date of issuance of this certificate,
and shipboard test and chemical analysis shall be fulfilled satisfactorily within 6
months from the date of first installation onboard a ship

10.4 ol BM= BioViolet™ System °f ZE FAEO0| EY 2[Ho| J&E FYHOIM AIRE £ JUcts
Z_&l% °}'|_ ZL‘S OI'H
This certificate will not assure the all components of the BioViolet™ System can be

installed in the explosive hazardous area.

M
Signed.

FaA

Official stamp

Administration of. Ministry of Oceans and Fisheries
=t
Dated this day of. 15 Apr. 2015




